Introduction: Surgical critical care services are delivered through a variety of practice models. Increased intensives involvement in the ICU has been shown to improve care and clinical outcomes for patients. However, data regarding actual practices in ICU models of care has as of yet not been quantified. This study seeks to characterize current practices and perceptions of intensives involvement in ICUs with surgical critical care training programs. Methods: A 25-question survey on an internet-based platform was sent to program directors of all ACGME-approved surgical critical care programs that were registered with Surgical Critical Care Program Directors Society (SCCPDS). Participants were queried on the setting of their ICU, their current staffing and management models (e.g. open versus closed ICU) and asked to describe their optimal model of care for an ICU. Results: Fifty-two of one hundred (52%) contacted completed the questionnaire. Respondents were largely affiliated with academic medical centers (82.7%) and represented twenty-seven states in the continental U.S. Respondents currently based in both open (71.4%) and closed (81.3%) units largely favored a high-intensity staffing model with mandatory intensives consultation. Those surveyed reported conflicts between the primary surgeon and intensives were usually resolved by consensus (71.4%) and not deferral to either the ICU or primary surgical team. Conclusions: Current practices of ICU models of care are presented and intensives education, responsibilities, and authority in clinical decision-making are characterized. Intensives in our study overwhelming favored closed units and high-intensity involvement.
They instead advocate for an organizational paradigm in which the primary surgeon continues to maintain full responsibility for his patient throughout hospitalization, including the ICU period. The intensives role in this setting is at the discretion of the primary surgeon. Management decisions and order entry are guided by the surgeon-ofrecord and performed by his or her service or team members.
Within the spectrum of ICU organizational structures there are also "mixed" models of care based on a variable degree of collaboration between the Intensivists and the surgeon-of-record. In "high-intensity" staffing models, the ICU may be closed or open, but all admitted patients receive a mandatory intensives consultation and there is intensives coverage in the ICU throughout the day. In contrast, a "low-intensity" model has elective intensive consultation and no guarantee of intensives presence in the intensive care unit. (Table 1 : Intensive Care Unit (ICU) Models of Care).
Despite the wide-variance in ICU models of care, a growing body of evidence supports high-intensity models as providing better outcomes for patients' -11 even the addition of nighttime intensives staffing to a low-intensity ICU staffing model has been showed to reduced mortality. 12 Improved outcomes are particularly notable in high-risk surgical patients. 11,13 Studies on current coverage practices are limited. A previous study surveyed 24/7 in-house intensives coverage at academic medical centers in the United States. 14 Our study attempts to describe intensives autonomy in clinical decision-making and their perceptions of an "optimal" model for intensive care units. We predict the intensivists surveyed would prefer a "closed" model where they could drive decision making and patient management in the intensive care unit. We also examine the current status of intensives background and training as well as fellow involvement in intensive care units with surgical critical care training programs.
Materials and Methods:
We distributed a twenty-five (25)-question survey using an Internet-based platform to one hundred (100) program directors of the Accreditation Council of Graduate Medical Education (ACGME)-approved surgical critical care fellowships in the United States. Program directors were identified through their registration with the Surgical Critical Care Program Directors Society (SCCPDS) and contacted by email in July 2015. We received 52 total responses. Prior to survey distribution, Institutional Review Board (IRB) approval was received from our home institution.
The survey was designed to query respondents on the background and training of other physicians in their surgical intensive care units as well as the level of collaboration between intensives and the surgeon-of-record in regards to clinical decision-making for critically ill patients. Respondents were also asked about their perceptions of "optimal" intensive care unit management. Queries on fellowship training and involvement were also included in the survey.
Results:
The survey was distributed to all one hundred Program Directors (PD) of ACGME-approved surgical critical care training programs who were also registered with the Society of Critical Care Program Directors Society (SCCPDS). We received 52 (52%) FD responses from 27 states (FIGURE 1: Distribution of Responses by Region). Respondents were largely based in academic (university-affiliated) medical centers (43/52= 82.7%) followed by community based, non-university affiliated hospitals (9/52 =17.3%). All survey participants reported practicing in a designated Level I Trauma Centers (52/52= 100%). The number of adult critical care beds in each of the intensive care units ranged in number between 11-20 beds (27/52 = 51.9%) followed by greater than 21 beds (24/52 =46.2%). Only one respondent reporting working in an ICU with less than 10 staffed beds (1/52 = 1.9%). [TABLE 1]
Intensives Background and Staffing
Respondents reported diverse training backgrounds among physicians staffing their intensive care units: surgical critical care (51/91 = 56.0%), anesthesia (21/91 = 23.1%), emergency medicine (9/91= 9.9%) and medicine/pulmonary critical care (7/91 = 7.7%). A small portion of respondents reported including non-intensivists in their staffing model (3/91 =3.3%). The Intensives to ICU Bed ratio was also variable. The majority of respondents reported a staffing ratio of greater than 10 patients per intensives (42/51= 82.3%).
Respondents reporting staffing ratios of less than 1:6 and greater than 1:20 were 3/51 (5.8%) and 4/51 (7.8%), respectively. [ 
Training Program & Trainee Demographics and Staffing
Survey respondents were evenly split between surgical critical care training programs started before and after 1995 (26/52 = 50% each). Most programs had three or fewer critical care fellows per year (42/52 = 80.8%). Three fellowship programs reported having more than seven (7) critical care trainees per year (3/52= 5.77%). Respondents reported that trainees in their programs were primarily based in either surgical and/or trauma intensive care units (44/52= 84.6%). A smaller portion of respondents trained their fellows in ICUs with a multi-specialty patient mix of medical, surgical, trauma, neurosurgical and cardiac surgery patients (5/52 = 9.62%). [ Figure 2 : ICU Setting/ Primary Patient Mix] In-house call requirements for critical care fellows was split almost evenly with 51% (26/51) of FD respondents reporting mandatory in house call for their trainees, and 49% (25/51) of respondents denying this requirement. Trainees who took in-house call most often did so less than once a week (Call q5 or greater 25/31 = 0.6%). Table 3 : Open Unit Preferences] Interestingly, in all ICU models, the intensives respondents reported conflicts with the primary surgical teams being largely resolved in a collaborative fashion with discussion and consensus both in closed and non-closed ICU models, 93.8% (15/16) and 82.9% (29/35), respectively.
Discussion:
Our study explores current practices and perceptions of ICU models of care in surgical intensive care units with critical care training programs. Strengths of this survey include a high response rate (52%) and broad geographic sample representation. There are several limitations to this study. The first is not all program directors of surgical critical care programs in the United States were surveyed. We exclusively surveyed program directors that were registered with the Surgical Critical Care Program Directors Society (SCCPDS) which may result in a selection bias. Secondly, because the surveys included identifying factors including state and type of program, respondents may have felt discouraged from providing accurate answers or providing answers that present themselves or their programs in an unfavorable manner. Although a list of common terms and definitions were provided, respondents understanding or personal experiences with "closed" and "open" units and what these terms imply may have biased respondents in their responses. Personal understanding of these terms may vary and influence the answers respondents selected on the surveys. Our survey was multiple choice only and therefore the closed-ended nature of the questions was also a limitation. Additionally, many programs have separate acute care surgery training programs and as we specifically queried sites with surgical critical care training programs, the former group was not represented in our results.
Finally, this survey study queried only the intensives and not querying and not the primary surgeon and therefore is limited in its ability to assess the successfulness of communication and collaboration between the two groups.
Conclusions:
Our results show a wide-variety of organizational models within surgical intensive care units, with varying degrees of intensives involvement. We found respondents tended to view their current model as "optimal." Those currently based in closed units pointed to the improved outcomes found in high-intensity intensive care units and the efficiency of decision-making that did not rely on waiting on the primary surgeon. In contrast, respondents based in open units tended to prefer the continuity of care provided to the surgeon-of-record and the ability to collaborate with the primary surgeon on clinical decision making for the complex critically ill patient in their care. Surprisingly, our study found that despite their current model of care, an overwhelming amount of respondents reported being able to successfully communicate and collaborate with the surgeon-of-record on differences in management. Perhaps this more than anything suggests that despite the current model of care employed at any facility, the distinctions between open and closed units can be successfully blurred when the focus is on patient care. 
